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(54) B3PblB03MMCCMOHHbM flMOA 

(57) 

H3o6peTeHne othocmtca k o6nacTM 

CMJlbHOTOHHOM SJIGKTpOHUKM M yCKOpMTeJlbHOM 

TexHMKM. Oho mo>kot 6biTb ncnonb30BaHO b 

MH>KGKTOpaX CMJIbHOTOMHblX 3JieKTpOHHblX 

ycKopnTeneM, rma3MeHHOM sneKTpoHMKe, 

TGXHMKS CBM. B3pblB03MMCCMOHHblM A^Ofl (B3fl) 

MMeeT Me>Kfly MeTannnMecKOM noflno>KKOM 4 m 

MHOrOOCTpMMHbIM MHMflHaTOpOM 7 KaTOflHOM 

nna3Mbi nnocKyio fluaneKTpuMecKyK) BCTaBKy 5, 
MeTaniin3MpoBaHHyK) c AByx ctopoh. Ha 
CTopoHe, 06 pa me h ho m b CTopoHy aHOAa 8, 
MeTannn3aL\n?i MMeeT bma pa3flenbHbix 
KOHTaKTHbix nnomaAOK k Ka>KflOMy aneMemy 
MHoroocTpuMHoro MHMi^naTopa. 7. Tok 
npoTeKaeT paBHOMepHO no Bceiwy nonepeMHOMy 
ceneHMK), co3AaioTCfl ycnoBMfl pnn 
cpopMnpoBaHna OAHopoflHOM KaTOflHOM nna3Mbi 
6onbiuoro nonepeHHoro ceneHMfl, M3 KOToporo 
3neKTpnMecKMM noneM B3fl BbiTflrnBaeTca 
aneKTpoHHbiM nyMOK. B3fl MMeeT m 
onpefleneHHoe paccTOfiHue Me>Kfly aHOflOM 8 n 
KaTOflOM, onpefleneHHoe cpopiviynoPi, 

npuBefleHHOM b onucaHnn M3o6peTeHMfl. B3fl 

MMeeT yBeJIMMeHHyKD MOLUHOCTb. 1 3.n. Cp-Jlbl, 1 
MJ1. 
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(54) EXPLODING EMISSION DIODE 

(57) Abstract: 

FIELD: heavy-current electronics. 

SUBSTANCE: exploding emission diode has flat 
insulating insert 5 between metal substrate 
4 and multipoint cathode plasma initiator 7 
metallized on either side. Side facing anode 
8 is metallized in the form of separated 
contact pads for each component of 
multipoint initiator 7. Current flows 
uniformly over entire sectional area and 
favorable conditions are ensured to form 
uniform cathode plasma of large 
cross-sectional area wherefrom electron beam 
is drawn by electric field of exploding 
emission diode. The latter has definite 
distance between anode 8 and cathode found 
from equation given in description of 
invention. EFFECT: improved power capacity. 
2 cl, 1 dwg 
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H3o6peTeHne othocmtca k o6nacTM 

CMJIbHOTOMHOM SJieKTpOHMKM H yCKOpHTSJIbHOM 

TexHMKM m MO>KeT hsmtm npMMeHeHMe B 

MH>KeKTOpaX CMJIbHOTOMHblX SJieKTpOHHblX 

ycKopnTeneM, nna3MeHHOM aneKTpoHMKe, 
TexHMKe CBM, TepMOHAepHbix nccneAOBaHi/mx, b 

MCTOHHMKaX MOLl^HOrO y-M3JiyMeHM5q . 

UenbMD M3o6peTeHM3 ABrmeTCfl yBennMeHne 

MOLi^HOCTM AHOfla 3a CH6T yBeJIMMeHMfl 

scjocjoeKTMBHOM nnoLuaAM nonepeMHO 

oflHopoAHoro aneicrpoHHoro nyMKa. 

B B3pblB03MMCCMOHHblM A^OA, COCTOflLAMM M3 

Ba«yyMHOM KaMepbi, BbicoKOBonbTHoro 
npoxoAHoro n3ormTopa, KaTOAHOM ho>kkm co 

B3pblB03MMCCMOHHblM K3TOAOM M aHOAa, lipH 
3TOM B3pblB03MMCCMOHHblM K3TOA COA©P>KMT 

MeTannnMecKyK) noAno>KKy n MHoroocTpuMHbiM 
MHMU.naTop KaTOAHOM nna3Mbi, b KaTOAe Me>KAy 

MeTaJIJlMMeCKOM nOAJ~IO>KKOM \A MHOrOOCTpMWHbIM 

MHMi4naTopoM KaTOAHOM nna3Mbi BBeAeHa 
AnaneKTpuMecKaiq BCTaBKa, MeTanjiM3npoBaHHa5i 
c Asyx CTopoH (Hanpniviep, cpojibn/ipoBaHHbiti 

AByXCTOpOHHM^ CTeKTlOTSKCTOJIl/lT, CpTOpomiaCT), 

C KOHTaKTHbIMM nnoLAaAKaMi/i Ha CTopoHe, 
o6pam©HHOM b CTopoHy aHOAa, npn stom 

KEDKflblfl OCTpHMHblM MHMI4MaTOp KaTOAHOM 

nna3Mbi sneKTpuMecKM npucoeAMHeH k 
oTAenbHOM KOHTaKTHOM nnoiAaAKe, a 
paccTOfiHue wie>KAy aHOAOM m KaTOAOM D 
Aoji>kho yAOBneTBop^Tb ycnoBi/ifo: 

[ku dl D> I" u d"| rAe K 
E E ~ I EE E 

nop J ■■ np J 

KOSCpCpML^eHT ycmieHkm sneKTpMHecKoro norm 
Ha MHMi4naTopax KaTOflHOM nna3Mbi; 

U Hanp?»KeHne Ha AHOfle, B; 

d TonLAMHa AnsneicrpMHecKOM BCTaBKM, m; 

E np sneKTpMHecKaa npoHHOCTb 
AnaneKTpuHecKOM BCTaBKH, B/m; 

Enop noporoBayi HanpaweHHOCTb 
sneKTpuHecKoro norm Ha i/iHMU,naTope KaTOAHOM 

nna3Mbl PJ]9\ CpOpMUpOBaHMfl B3pblBHOM 

KaTOAHOM nna3Mbi, B/m; 

s AHsneKTpwHecKafl npoHnu,aeMOCTb 

AMSJieKTpHHeCKOM BCTaBKM. 

flrm ycTpaHeHMfl MHorocpaKenbHOM 
CTpyKTypbi KaTOAHOM nna3Mbi c uenbio 

nOBblLLIBHMfl SCpCpeKTHBHOCTM nnoLAaAM 

nonepeHHOOAHopoAHoro sneKTpoHHoro nyMKa 
Heo6xoAMMO paBHOiwepHO pacnpeAennTb 
SHeproBbiAeneHne b KaTOAHbie cpaKenbi h 
paBHOMepHO pacnpeAennTb Hanpa>KeHHOCTb 
sneKTpuHecKoro norm Me>KAy ocTpuMHbiMM 
SMMTTepaMM n aHOAOM. TexHunecKoe peiueHne 
KaTOAHoro y3na no3BormeT ero paccMaTpuBaTb 
KaK nnocKMM KOHAeHcaTop, o6pa30BaHHbM 

KOHTaKTHbIMM nflOLAaAKaMM C OAHOM CTOpOHbl M 

MeTaniin3MpoBaHHbiM cnoeM AH3J~ieKTpnKa c 
ApyroPi. 3to npuBOAMT k TOMy, hto tok pa3p^Aa 
(KaTOAHOM nna3Mbi) v\ tok smmccmm wyHTMpyioTCfl 
tokom cMeiAeHnsq nepe3 napannenbHo 
coeAMHeHHbie TaKMM oGpaaoiu KOHAeHcaTopbi. 
Mucno KOHA©HcaTopoB cooTBeTCTByeT nucny 
SMMTTepoB. B pe3ynbTaTe nponcxoAMT 
paBHOMepHoe BbiAeneHne SHeprnn b Ka>KAbiM 
KaTOAHbiM cpaKen, paBHOMepHO cpopMnpyeTca 
Hanpsq>KeHHOCTb sneKTpuHecKoro norm b 
Amoahom npoMe>KyTKe, hto ycTpaHfleT scpcpeKT 
SKpaHnpoBKM sneKTpuHecKoro norm b pafioHe 
nepBMMHoro KaTOAHoro dpaKena. TaKMM o6pa30M, 
npMHi^nnnanbHO peiueHa 3aAana qbopMnpoBaHMfi 
OAHopoAHbix snsKTpoHHbix nyHKOB b AHOAax co 

B3pblB03MMCCMOHHblMM KaTOAaMH. 

P,nn cpopMnpoBaHMJi KaTOAHOM nna3Mbi 
Heo6xoAMMO, HTo6bi Hanpyi>KeHHOCTb 



sneKTpuHecKoro norm E Ha SMHTTepax 
npeBbiLuana noporoBoe 3HaHeHne E nop 

E U *K > E nop (1) TAe K K03CpCpML\MeHT 



ycnri6HM?i sneKTpuHecKoro nonyi, 
o6ycnoBneHHbiM reoMeTpneM smmttgpob; 

U 3 Hanpyi>KeHMe Me>KAy sMMTTepaMM m 
aHOAOM; 

D paccTOHHwe Me>KAy aHOAOM m 

SMUTTepaMH. 

HanpfweHkie U 3 onpeAenuM no cpopMyne: 
U 3 ued (2) rAe e , d AUsneKTpuHecKafl 

ED+d. 

npoHnu,aeMOCTb n ToniAMHa AH3-neKTpnHecKOM 

BCTaBKM; 

U Hanp$q>KeHMe Ha A^OAe. 

noACTaBUB U 3 b (1) nonynaeM 

E kue > E nop =(8-15)-10 7 , B/m (3) 3Ta 

ED+cl 

cpopMyna onpeAenaeT ycnoBue cpopMnpoBaHMJi 
KaTOAHOM nna3Mbi. flna npaKTMHecKoro 
npuMeHeHna ee Heo6xoAMMO npeo6pa30BaTb 
OTHOCMTenbHO AHOAHoro 3a3opa paccTO?iHnyi 
Me>KAy aHOAOM n k3toaom, TaK KaK Ha npaKTMKe 
stot napaMeTp nsnnercn Han6onee 
noAXOA?iLAMM nnn npuMeHeHMJi ycnoBM^ (3): 
kue ^ e D+E n0 p.d 

ED+d. 
KUE> 



nop 

E (GD+d)=E E 
nop nop 

KUE-E d> E ED 
nop nop 



(4) 



D s KUE— E 



nop 



EE 



I KU d. (5) 

- E £ 
nop 



nop 

Henb3fl AonycTMTb sneKTpuHecKoro npo6oyi 

AMSneKTpMMeCKOM BCTaBKM, KOTOpbIM 

onpeAermeTCH sneKTpuHecKOM npoHHOCTbK) stom 

BCTaBKM 

u < E np (6) rAe E np aneKTpuHecKaa 

ED+d 

npOHHOCTb AUSneKTpMHeCKOM BCT3BKH. 

3Ty cpopMyny TaioKe Heo6xoAHMO 
npeo6pa30BaTb OTHOCMTenbHO D: 
_^ < E ni 

ED+d 



U<E (ED+d): 
np 

E »ED>U-E *d 



np 



e D + E np .d ^ (7) 



D >U-E 



_d (8) 

E E 



06-beAMHjm ycnoBMJi (5) n (8), nonynaioT 
Heo6xoAMMoe ycnoBue Ana Bbi6opa paccTOflHua 
D Me>KAy aHOAOM m KaTOAOM 

[ KU d"| , (m) > D>[" U d"| , (m) (9) 
E eJ Ie E eI 

nop J np J 

rAe U Hanpn>KeHMe Ha p,v\op,e, B; 

d ToniAMHa AUS-neicrpuHecKOM BCTaBKM, m; 

E np 3neKTpnHecKa?i npoHHOCTb 
AnsneKTpuHecKOM BCTaBKM B/m; 

E nop noporoBaq Hanpa>KeHHOCTb 
sneKTpuMecKoro nona, B/m, atis^ MHorux 
MaTepnanoB SMMTTepoB OHa cocTaBn^eT (8-15) 
x x 10 7 , B/m. 

PaCCTOflHUe Me>KAy KOHTaKTHbIMM 

nnoLAaAKaMM onpeAenaeTcyi OTcyTCTBueM 
sneKTpuHecKoro npo6oa Me>KAy hmmh. 
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BBefleHne b kstoa Me>Kfly MeTannMHecKOM 

nOflJIOKKOM M MHOrOOCTpMMHbIM MHML^aTOpOM 

KaTOflHOM nna3Mbi fluaneKTpuMecKOM BCTaBKM, 
MeTannn3npoBaHHOM c flByx ctopoh, c 
KOHTaKTHbiMM nnoLflaflKaMM no3BonyieT 
noAcoeflMHMTb Ka>KflbiM OTAenbHbiM HHMi^naTop 
KaTOflHOM nna3Mbi. 3to npuBOAMT k TOMy, hto 

pa3pflflHblM TOK (TOK pa3pflfla M 3MMCCMM) 

3aujyHTnpoBaH tokom CMeLfleHMfl nepe3 

KOHfleHCaTOp, 06pa30BaHHblM MHOrOOCTpMMHblM 

MHMUnaTopoM KaTOflHOM nna3Mbi M 
MeTaniiMHecKOM noflno>KKOM. Tok npoTeKaeT 
paBHOMepHO no BceMy nonepeHHOMy ceneHMio, 

HTO n03BOn«eT yCTpaHMTb 3p03MOHHOe 

pacnbineHne HHML\naTopa KaTOflHOM nna3Mbi. 
TaKMM o6pa30M, co3flaioTcsq ycnoBMfl Arm 

CpOpMMpOBaHMfl OflHOpOflHOM KaTOflHOM nna3Mbl 

oonbworo nonepeHHoro ceneHMH (npaKTMHecKM 

HBOrpaHMMOHHOM), M3 KOTOpOM SnOKTpMHSCKMM 

noneM flMOfla BbiTflrnBaeTCfl sneKTpoHHbiM" 
nynoK. Bbi6op paccTOAHMfl Me>Kfly aHOflOM n 
KaTOflOM onpefleneH c oflHOM" CTopoHbi M3 
ycnoBnti cfcopMi/ipoBaHMH KaTOflHOM" nna3Mbi Ha 
MHML\naTopax KaTOflHOM nna3Mbi, a c flpyroM 

SneKTpMHeCKOM npOHHOCTbK) flMSneKTpMHeCKOM 

BCTaBKM. riocKonbKy npou,eccbi b fluofle 
MMnynbCHbie, to nponcxoflUT 6bicTpa?i pa3p?iflKa 
KOHfleHcaTopa, o6pa30BaHHoro MeTannMHecKOM 

nOflnO>KKOM M KOHTaKTHOM nJIOLflaflKOM. 

Ha nepTewe cxeMaTMHHO noKa3aH 

B3pblB03MMCCHOHHblM flMOfl. 

fluofl coflep>KMT BaKyyMHyio Kaiviepy 1 , 

BblCOKOBOJlbTHblM npOXOflHOM M30nflTOp 2, 
KaTOflHyiO HO>KKy 3, KOHTaKTHbIM sneKTpofl 4, 
flH3neKTpMHeCKyK) BCTSBKy 5, KOHTaKTHyK) 

nnoLflaflKy 6, MHoroocTpuMHbM MHMi^naTop 7 
KaTOflHOM nna3Mbi, aHOfl 8. 

BaKyyMHaa KaMepa fluofla o6bNHO 
BbinonHqeTCfl us HepwaBeioLfleM CTann. KaTOfl 

COCTOUT M3 KaTOflHOM HO>KKM 3, KOHTaKTHOrO 

sneKTpofla 4, flMsneKTpMHecKOM" BCTaBKM 5, 

KOHTaKTHblX nflOLflaflOK 6 M MHOrOOCTpMMHblX 

MHML\naTopoB 7 KaTOflHOM nna3Mbi. K 

KOHTaKTHbIM nnoiflaflKaMM 6 SJieKTpMHeCKM 
nOflCOeflMHeHbl MHOTOOCTpMMHbie MHMI^MaTOpbl 7 

KaTOflHOM nna3Mbi, npMMeM k Ka>KflOM nnoLflaflKe 
OTflenbHbiM MHML\MaTop KaTOflHOM nna3Mbi. Ahoa 

MO>KeT 6blTb KaK CjDOJlbrOBblM, TaK M CeTMaTblM. 

flaBneHMe ocTaTOHHoro ra3a b flMOfle «10" 5 Top. 

YcTpoMCTBO pa6oTaeT cneflytoiflMM o6pa30M. 

npM noflane Ha ahoa MMnynbCHoro 
Hanpa>KeHM?i Ha KaTOfle cpopMMpyeTca KaTOflHaa 
nna3Ma. ripouecc cpopMMpoBaHMfl KaTOflHOM 
nna3Mbi npoMcxoAMT cneflyioLflMM o6pa30M. 

Ha MHOrOOCTpMMHblX MHM14MaTOpaX KaTOAHOM 

nna3Mbi cpopMMpyioTCfl KaTOAHbie cpaKenbi 3a 

CH6T pa30rpeBa MX aBTOSMMCCMOHHbIM TOKOM M 
MOHM33I4MSM 3JieKTpOHaMM aBTOSMMCCMM . l~lpM 

3tom KaTOAHbie cpaKenbi, pacLUMpflKrrcfl b 
paAMaribHOM HanpaBneHMM m o6pa3yioT 
nna3MeHHyio oonacTb, c rpaHMU,bi kotopom 
sneKTpMHecKMM nonewi BbiT^rMBaeTca 
sneKTpoHHbiM nynoK. 

n p m m e p. KaTOA M3roTOBneH M3 
flByxcTopoHHero cponbrwpoBaHHoro 
CTexnoTeKCTonMTa c KpyrnbiMM nnoiflaflKaMM 
AMaMeTpoM 2,0 mm Ha oahom M3 ctopoh, K 

KOTOpbIM nOCpeACTBOM KOHTaKTHOM TOHeHHOM 
CBapKM npMBapMBanMCb OflMHOHHbie OCTpMMHbie 

MHMUMaTopbi KaTOAHOM nna3Mbi. PaccTOHHMe 
Me>KAy KOHTaKTHbiMM nnoLflaflKaMM cocTaBnano 2 



mm, mto McicnioMano noBepxHOCTHbiM npo6oM. 
OAMHOHHbie MHMi^MaTopbi KaTOAHOM nna3Mbi 
npeACTaBnanM T-o6pa3Hbie MeAHbie npoBonoHKM 
AMaMeTpoM 0,5 mm m npoTpaBneHHbie Ha KOHi^e. 
Pacnono>KeHMe mx Ha KOHTaKTHbix nnoLflaAKax m 
mx reoMeTpMfl yAOBneTBopyinM nonyneHMio 
K03cpcpML\MeHTa ycMneHM?i sneKTpMMecKoro nonyi 
K 10. Bo btopom BapMaHTe KaTOAa 
Mcnonb30Banc^ AByxcTopoHHMM 
cponbrMpoBaHHbiM cpToponnacT. TeoMeTpM^ 
6bina TaKOM we, hto b nepBOM KaTOfle. 

npoBeAeHHbie SKcnepMMeHTbi noKa3anM, hto 
sneKTpoHHbiM nynoK c noBbiineHHOM nonepenHOM 
OAHopoAHOCTbio nnoTHOCTM TOKa (nonepeHHaa 
HeOAHOpOAHOCTb nnOTHOCTM TOKa A \/\ «10%) 

MoweT 6biTb ccpopMMpoBaH c HeorpaHMHeHHOM 
nnoLflaAbio. B SKcnepMMeHTax Mcnonb30BanMCb 
KaTOAbi c S 10-300 cm 2 . Otcioasi bmaho 
TexHMHecKoe npeMMyLflecTBO npeAno>KeHHoro 
ycTpoMCTBa no cpaBHeHMio c npoTOTMnoM. l~lpM 
oahom m tom >Ke SHeprMM b HaKonMTene SHeprMM 
b reHepaTope MMnynbCHoro Hanpa>KeHM5R 
nnoTHOCTb TOKa nyHKa naAaeT c yBenMHeHMeM 

nnOLflaAM, HTO OTKpblBaeT B03MO>KHOCTb 

reHepaL\MM MMKpoceKyHAHbix no A^MTenbHOCTM 
sneKTpoHHbix nyHKOB (npM j ^ 0,1 A/cm 2 ). l~lpM 
stom nnoTHOCTb TOKa nyHKa sneKTpoHOB 
cooraBnRna j l/S npM M3MeHeHMM S 10 2 ao S 
300 cm 2 cooTBeTCTBeHHO j 120 A/cm 2 m j 4 
A/cm 2 npM 3a3ope Me>KAy 3hoaom m k3toaom D 

1 CM= 10 MM. 

Oopwiyna M3o6peTeHM5i: 

1. B3PblB03MHCCHOHHbM flUOfl, 
COCTOflLflMM M3 BaKyyMHOM KaMepbi, 

BbicoKOBonbTHoro npoxoAHoro M3onfqTopa, 

KaTOAHOM HO>KKM CO B3pblB03MMCCMOHHblM 

KaTOAOM m aHOAa, npM stom 

B3pblB03MMCCMOHHblM KaTOA COAep>KMT 

MeTannMHecKyio noflno>KKy m MHoroocTpMMHbiM 

MHML^MaTOp KaTOAHOM nna3Mbl, OTnMHaiOLflMMCfl 

TeM, hto, c Ljenbio yBennneHnsq moiahoctm fluofla 
3a cneT yBenMMeHMfl scpcpeKTMBHOM nnoLflaflM 
nonepeHHoro oflHopoflHoro sneicrpoHHoro nyHKa, 
b KaTOfle Me>Kfly MeTannMHecKOM noflno>KKOM m 

MHOrOOCTpMMHbIM MHML\M3TOpOM KaTOflHOM 

nna3Mbi BBefleHa nnocKaa flMsneKTpMHecKayi 
BCTaBKa, MeTannM3MpoBaHHayi c flByx ctopoh, 
npMHeM Ha CTopoHe, o6paifleHHOM b CTopoHy 
aHOfla, MeTannM3aLiMJi BbinonHeHa b BMfle 
pa3flenbHbix KOHTaKTHbix nnoLflaflOK k Ka>KflOMy 
ocTpMMHOMy MHML\MaTopy KaTOflHOM nna3Mbi, a 
paccTO^HMe Me>Kfly aHOflOM m KaTOflOM D 

Bbl6paHO M3 BbipaweHMfi 

e e I EE e 

L nop J L n p J 

rfle U HanpjqweHMe Ha fluofle, B; 
d ToniflMHa fluaneicrpMHecKOM BCTaBKM, m; 
E np 3neKTpMHecKa?i npoHHOCTb 
fluaneicrpMHecKOM BCTaBKM, B/m; 

E n0p noporoBajq HanpaweHHOCTb 

sneKTpMHecKoro nona, B/m; 

K KoscpcpMi^MeHT ycMneHM^ sneKTpMHecKoro 
nona; 

s flMsneKTpMHecKaa npoHMi^aeMOCTb 

flMSneKTpMHeCKOM BCTaBKM. 

2. flMOfl no n.1, OTnMHaioLflMMCfl TeM, hto 
flMsneKTpMHecKaa BCTaBKa BbinonHeHa M3 
cponbrnpoBaHHoro ABycTopoHHero TeKCTonnTa. 
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ELECTRON BEAM 

DERWENT-CLAS S : X 1 4 

EPI-CODES: X14-G; 

SECONDARY-ACC-NO : 

Non-CPI Secondary Accession Numbers: 1996-133181 
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DERWENT-ACC-NO: 1996-158893 
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